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INTRODUCTION

The available vaccines against human papillomavirus (HPV; bivalent Cervarix®, and nonavalent
Gardasil 9%), are very safe, efficacious, effective, and efficient at preventing HPV-dependent cancers
of the cervix, vulva, vagina, penis, anus and oropharynx. The latest World Health Organization
(WHO) position paper reaffirms this point!. The 2014 Spanish Cervical Cancer Screening Guidelines,
published with the endorsement of eight Spanish Scientific Societies, explicitly provide strong
support for HPV vaccination?.
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GOAL OF TREATMENT

The primary objective of this module is to provide updated scientific evidence that supports
vaccination against HPV by clinicians.
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1. CERVARIX®3

Cervarix® is a bivalent vaccine against HPV types 16/18, indicated for individuals at least 9 years
old, for the prevention of premalignant anogenital lesions (cervical, vulvar, vaginal, and anal) and
cervical and anal cancers caused by certain oncogenic types of HPV.

1.1. Vaccination Schedule

The schedule depends on the subject’s age:

» From age 9 to 14 (inclusive): two doses, of 0.5 mL each. The second dose will be administered
between 5 and 13 months after the first dose.

» From age 15: three doses, of 0.5 mL each, at 0, 1, and 6 months.

The minimum interval is 5 months between the first and second dose. If the second dose is
administered after a shorter interval, a third dose should always be administered after another
minimum interval has elapsed.

If the vaccination schedule needs to be adjusted, the second dose may be administered between 1
month and 2.5 months after the first dose, and the third dose between 5 and 12 months after the first
dose.

The need for a booster dose has not been established.

Individuals who received a first dose of Cervarix® should complete the vaccination series with
Cervarix®.

Cervarix® is not recommended for children under 9 years of age due to a lack of safety and
immunogenicity data in this age group.

1.2. Administration

Cervarix® should be administered by intramuscular injection in the deltoid region. It should not be
administered intravenously or intradermally under any circumstances. It may be administered
concomitantly with a combined booster containing diphtheria (d), tetanus (T) and pertussis
(acellular), with or without inactivated polio vaccine (IPV), (dTaP, dTaP/IPV vaccines), a combined
Hepatitis A (inactivated) and Hepatitis B (rDNA) vaccine, or a Hepatitis B (rDNA) vaccine. These
should not cause clinically relevant interference in the antibody response to the components of each
vaccine.
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There is no evidence that the use of hormonal contraceptives impacts the efficacy of Cervarix®.

There is limited immunogenicity data for asymptomatic subjects infected with human
immunodeficiency virus (HIV). Otherwise, there are no data on the use of Cervarix® in subjects with
an altered immune response, such as patients receiving immunosuppressant treatment.

As a precautionary measure, it is preferable to avoid Cervarix® during pregnancy. Women who are
pregnant or trying to conceive are recommended to defer or interrupt vaccination until the end of the
pregnancy.

In clinical trials, the effect of Cervarix® administration to nursing mothers has not been studied in
their infants. Cervarix® should only be used during breastfeeding when the possible benefits
outweigh the potential risks.

1.3. Safety

» In clinical trials. The most commonly observed adverse reaction following vaccine administration
was pain at the injection site, which occurred following the administration of 78% of doses. The
majority of these reactions were of mild to moderate severity and did not last long.

= Uncommon ¢ 1/1,000 to < 1/100:
- Upper respiratory tract infection, dizziness, gastrointestinal disorders.

= Common ¢ 1/100 to < 1/10:
- Gastrointestinal symptoms, including nausea, vomiting, diarrhea, and abdominal pain.
- Itching/pruritus, rash, urticaria at injection site.
- Arthralgia, fatigue, fever €38°C.

= Very common ¢ 1/10:
- Headache.

» In post-marketing experience. These occurrences are reported voluntarily, so it is not possible
to reliably estimate their frequency:

= Blood and lymphatic system disorders: lymphadenopathy.

= Immune system disorders: allergic reactions (including anaphylactic and anaphylactoid
reactions), angioedema.

= Nervous system disorders: syncope or vasovagal responses to injection, sometimes
accompanied by tonic-clonic movements.
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14. Efficacy

» Against high-grade cervical lesions associated with HPV-16/18, per protocol cohort, 95% CI:
* CIN2: 94.9% (87.7 - 98.4)

- CIN3: 91.7% (66.6 - 99.1)

» Against CIN2 positive for non-vaccine oncogenic types (cross-protection), per protocol cohort,
95% ClI:

HPV 31: 87.5 % (68.3— 96.1)
HPV 33: 68.3 % (39.7— 84.4)
HPV 39: 74.9% (22.3— 93.9)
HPV 45: 81.9 % (17.0— 98.1)
HPV 51: 54.4% (22.0— 74.2)
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2. GARDASIL 9®4

Gardasil 9® is a nonavalent vaccine for HPV types 6/11/16/18/31/33/45/52/58. It is indicated for the
active immunization of individuals at least 9 years old, against the following HPV-induced diseases:

» Precancerous lesions and cancers affecting the cervix, vulva, vagina, and anus caused by the HPV
types targeted by the vaccine.

» Genital warts (Condyloma acuminata) caused by specific HPV types.

2.1. Vaccination Schedule
» For individuals from age 9 to 14 (inclusive) at the time of first injection:

= Gardasil 9® can be administered in a two-dose series for this age group. After the first dose,
the second dose should be administered between 5 and 13 months later. If the second dose is
administered before 5 months have elapsed following the first dose, a third dose should always
be administered after another minimum interval has elapsed.

= Gardasil 9® can also be administered in a three-dose series (at 0, 2, and 6 months). The second
dose should be administered at least one month after the first dose, and the third dose should
be administered at least three months after the second dose. The three doses should be
administered within a one-year period.

» For individuals age 15 and older at the time of first injection, Gardasil 9® should be administered
in a three-dose series (at 0, 2, and 6 months). The second dose should be administered at least
one month after the first dose, and the third dose should be administered at least three months
after the second dose. The three doses should be administered within a one-year period.

Individuals who received a first dose of Gardasil 9® should complete the vaccination series with

Gardasil 9®.

The need for a booster dose has not been established.

Subjects previously vaccinated with a three-dose series for the HPV types 6, 11, 16, and 18 in the
tetravalent vaccine (Gardasil®) may receive three doses of Gardasil 9®.

The safety and efficacy of Gardasil 9® has not been established in children under 9 years of age.
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2.2. Administration

The vaccine should be administered via intramuscular injection. The preferred site is the deltoid
region of the upper arm or the anterolateral area of the thigh. Gardasil 9® should not be injected
intravenously, subcutaneously, or intradermally.

As with all injectable vaccines, appropriate medical treatment and supervision must be readily
available in the rare case of anaphylactic reaction following vaccine administration.

Individuals with an altered immune response, whether due to the use of a potent immunosuppressant
therapy, genetic defect, human immunodeficiency virus (HIV) infection, or other causes, might not
respond to the vaccine.

Gardasil 9® may be administered concomitantly with a combined booster for diphtheria (d), tetanus
(T) and whooping cough/pertussis (acellular component) (aP) and/or (inactivated) polio vaccine
(IPV), (dTaP, dT/IPV, dTaP/IPV vaccines). These should not significantly interfere with the antibody
response to any of the components of either of the two vaccines.

60.2% of women aged 16 to 26 who received Gardasil 9® used hormonal contraceptives during the
vaccination period of the clinical trials. The use of hormonal contraceptives did not appear to affect
the immune response to Gardasil 9®.

Vaccination should be postponed until the end of pregnancy, but may be done while breastfeeding.
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2.3. Safety

» In clinical trials. Adverse reactions:

Common ¢ 1/100 to < 1/10:

Gastrointestinal symptoms: nausea.

Nervous system disorders: dizziness.

General disorders and administration site conditions: pyrexia, fatigue.
General disorders and administration site conditions: hematomas, itching.

Very common ¢ 1/10:
- Headache.
- At the injection site: redness, pain, swelling.

» In post-marketing experience:

The following adverse reactions were reported voluntarily during use following the approval of
Gardasil® and may also be observed in the post-marketing experience with Gardasil 9®. Both the
Gardasil® and Gardasil 9® vaccines contain L1 proteins from HPV (of 4 of the same types of
HPV). This means the post-marketing data from Gardasil® is relevant to Gardasil 9®. Because
these occurrences were reported voluntarily by a population of uncertain size, it is not possible to
reliably estimate their frequency or to establish a causal relationship to vaccine exposure.

Infections or infestations: cellulitis at injection site.

Blood and lymphatic system disorders: idiopathic thrombocytopenic purpura,
lymphadenopathy.

Immune system disorders: hypersensitivity reactions including anaphylactic/anaphylactoid
reactions.

Nervous system disorders: acute disseminated encephalomyelitis, Guillain-Barré syndrome,
syncope occasionally accompanied by tonic-clonic movements.

Gastrointestinal disorders: vomiting.
Musculoskeletal and connective tissue disorders: arthralgia, myalgia.
General disorders and administration site conditions: asthenia, chills, malaise.

2.4. Efficacy

» Against CIN2 associated with HPV 6, 11, 16, 18, 31, 33, 45, 52, 58, per protocol cohort,
95% CI: 96.9% (81.5— 99.8).

» Against CIN3, adenocarcinoma in situ (AlS) or cervical cancer associated with HPV 6, 11, 16, 18,
31, 33, 45, 52, 58, per protocol cohort, 95% CI: 100% (39.4— 100).
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3. ADDITIONAL INFORMATION

»

»

»

»

»

»

»

It should be noted that there is no upper age limit for administering the vaccine. There is no
evidence that sexual activity limits its efficacy. The vaccine also protects against cervical cancer
in all of its histological forms. Importantly, the vaccine can protect against adenocarcinoma, a form
whose incidence has been increasing®.

When administering the vaccine following treatment, there is a strong, well-documented reduction
in the risk of recurrence of intraepithelial lesions (Cervarix®: CIN1: 42.6%; CIN2: 88.2%;
Gardasil®: CIN1: 48.1%; CIN2: 64.9%; genital warts: 63%)°. At this time, post-treatment
vaccination must be considered a priority in conjunction with the therapeutic procedure.

Syncope (loss of consciousness) may occur after (or even before) any vaccination, especially in
adolescents. This is sometimes associated with falls, as a psychogenic response to injection with
the needle. Recovery may be accompanied by various neurological signs, such as transient visual
impairment, paresthesia, and tonic-clonic movements of the extremities. Therefore, subjects
should be carefully monitored for approximately 15 minutes after vaccination.

Vaccination should be postponed in individuals who are suffering a severe febrile illness.
Nevertheless, the presence of a mild infection, such as a mild upper respiratory tract infection or
low fever, is not a contraindication for immunization.

The vaccine is only indicated for prophylactic use and has no effect upon active HPV infections
or on pre-existing clinical disease. The vaccine has not been demonstrated to have a therapeutic
effect. Therefore, the vaccine is not indicated for the treatment of cervical cancer, vulvar, vaginal,
or anal cancer, high-grade cervical, vulvar, vaginal, or anal lesions, or genital warts. It is also not
indicated for preventing the progression of other lesions related to existing HPV.

Vaccination is not a substitute for routine cervical screening. No vaccine is 100% effective, and it
does not provide protection against all existing types of HPV or against pre-existing HPV infections
at the time of vaccination. The importance of routine screening continues to be vital, and
formulated recommendations should continue to be followed?.

The safety of the vaccine against HPV is demonstrated, with a highly beneficial benefit-to-risk
ratio. The latest WHO position paper casts no doubts’.
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» There is no doubt about the efficiency and effectiveness of the vaccine against HPV, and
prestigious publications have provided supportive evidence drawn from the highest level® ° 1%
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4. STATUS OF VACCINATION AGAINST HPV IN SPAIN

The vaccination rates recorded for Spain’s public health (PH) programs as carried out by the
Autonomous Communities are shown in Table 1?2, It is encouraging news that the average coverage
is close to 80%, clearly above the 70% level required to achieve efficiency and effectiveness®®.

There are no official data from health care settings, but based on estimates from the medical
divisions of the two vaccine manufacturers, coverage is very low. Among women not vaccinated
through Public Health programs, only 1% have been vaccinated in health care settings*. The causes
for this low coverage are identified'®. Mainly, professionals' skepticism about efficacy and safety
means they only provide basic information about the HPV vaccine. This falls short of providing a
true, strong recommendation on vaccination. It is well-known that recommendation reinforces
information, resulting in wider acceptance of the vaccine?®.
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Table 1. Vaccine coverages for first and second doses of vaccine against HPV. Girls 13 — 14 years old.
Year 2018.

AUTONOMOUS COMMUNITY VACCINATION RATE
Andalusia 63.3

Aragon 88.3
Asturias 59.2
Balearic Islands 71.9
Canary Islands 85.3
Castile and Leon 90.9
Castilla La Mancha 75.6
Catalonia 82.4
Valencian Community 72.8
Extremadura 82.0
Galicia 75.3
Madrid 78.4
Murcia 83.7
Navarre 83.7
Basque Country 90.3
La Rioja 91.5
Ceuta 85.4

Melilla 85.0

77.5

MEAN
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5. CONCLUSIONS. THE FUTURE OF VACCINATION AGAINST
HPV

There have been many developments that can help eradicate cervical cancer in the medium term.
Eradication has been highlighted as a plausible aim of the WHO?!’ and has already been proposed
as an attainable objective for some countries!®. For example, primary prevention is facilitated by
vaccination. Secondary prevention (early diagnosis) has now been facilitated by first-line HPV testing
in programs redesigned for non-opportunistic population structures. These will work synergistically
for disease eradication.

MODULE 2. PRIMARY PREVENTION OF HPV: VACCINES




INDEX

BIBLIOGRAPHY

10.

11

Available at:
https://www.who.int/immunization/documents/HPV_PP_introd_letter_Spanish.pdf Access:
03/06/2020.

Torné A, del Pino M, Cusidé M, Alameda F, Andia D, Castellsagué X, et al: Guia de cribado
del cancer de cuello de utero en Espafia [Spanish Cervical Cancer Screening Guidelines],
2014. Prog Obstet Ginecol 2014; 57: 1-57.

Cervarix® Data  Sheet: Available at: https://cima.aemps.es/cima/dochtml/
ft/07419006/FT_07419006.html Access: 03/06/2020.

Gardasil 9® Data Sheet: Available at https://cima.aemps.es/cima/dochtml/
ft/1151007002/FT_1151007002.html Access: 03/06/2020.

Pérez-Gomez B, Martinez C, Navarro C, Franch P, Galceran J, Marcos-Gragera R, et al.
The moderate decrease in invasive cervical cancer incidence rates in Spain (1980-2004):
limited success of opportunistic screening? Ann Oncol. 2010;21(3):61- 68.

Garland SM, Paavonen J, Jaisamrarn U, Naud P, Salmerén J, Chow SN, et al. Prior human
papillomavirus-16/18 AS04-adjuvanted vaccination prevents recurrent high grade cervical
intraepithelial neoplasia after definitive surgical therapy: Post-hoc analysis from a
randomized controlled trial. Int J Cancer. 2016;139:2812-26.

World Health Organization: Weekly epidemiological record. Human papillomavirus
vaccines: WHO position paper. 2017; 92: 241-68.

Jit M, Brisson M, Portnoy A, Hutubessy R. Cost-effectiveness of female human
papillomavirus vaccination in 179 countries: a PRIME modelling study. Lancet Glob Health.
2014; 2: e406-14.

Drolet M, Bénard E, Boily MC, Ali H, Baandrup L, Bauer H, et al. Population-level impact
and herd effects following human papillomavirus vaccination programmes: a systematic
review and meta-analysis. Lancet Infect Dis. 2015; 15: 565-80.

Drolet M, Bénard E, Pérez N, Brisson M, HPV Vaccination Impact Study Group: Population-
level impact and herd effects following the introduction of human papillomavirus vaccination
programmes: updated systematic review and meta- analysis. Lancet. 2019; 394: 497-509 .

Available at https://vacunasaep.org/profesionales/calendario-de-vacunaciones- aep-2019
Access 03/07/20.

MODULE 2. PRIMARY PREVENTION OF HPV: VACCINES




12,

13,

14,

1h,

16.

17,

18,

INDEX

Available at:
https://www.mscbs.gob.es/profesionales/saludPublica/prevPromocion/
vacunaciones/docs/CoberturasVacunacion/Tablall.pdf Access 03/07/20

Marra F, Cloutier K, Oteng B, Marra C, Ogilvie G.: Effectiveness and cost effectiveness of
human papillomavirus vaccine: a systematic review. Pharmacoeconomics. 2009; 27:127-
47

Medical Departments of Merck and GlaxoSmithKline. 2019 unpublished data

Cortés J, Martinon-Torres F, Ramon y Cajal JM, Ferret G, Gil A.: Considerations on the
clinical application of the human papillomavirus vaccine in Spain. Hum Vaccin. 2011; 7:
585-9.

Cortés J.: Predictors of a mother’s willingness to support HPV vaccination. 27 IPV
Conference. Berlin. 17 — 22 September 2011.

TA Ghebreyesus, Director General: WHO Executive Meeting Intercontinental Hotel,
Geneva, 19 May 2018.

Burger EA, Smith MA, Killen J, Sy S, Simms KT, Canfell K et al.: Projected time to
elimination of cervical cancer in the USA: a comparative modelling study. Lancet Public
Health. 2020 Feb 10. pii: S2468-2667(20)30006.

MODULE 2. PRIMARY PREVENTION OF HPV: VACCINES




